Duplex doppler evaluation of coronary artery and bypass graft flows: A practical clinical tool?  by Lighty, George W.
140 JACC Vol. 15, No. I 
January 19%: 140-2 
GEORGE W. LIGHTY, JR., MD, PI-ID 
Syracuse, New York 
In the 35 years ince Edler and Hertz (1) first reported on the 
use of ultrasound to examine the heart, the echocardio- 
graphic examination has become the method of choice for 
noninvasive valuation of congenital nd valvular heart 
disease. Direct echocardiographic evaluation of coronary 
artery disease has not enjoyed such universal cceptance. 
However, improved imaging instrumentation, tine loop 
technology (2) and evolution of regional wall motion ana!)sis 
methods (3,4) have resulted in renewed interest in the 
echocardiographic evaluation ofacute myocardial infarction 
(5) and myocardial ischemia (6). Although these are useful 
clinical diagnostic tools, they do not provide direct anatomic 
or blood flow characterization of coronary vasculature or
bypass grafts (7). Alternative technologies for visualization 
of bypass grafts, such as ultrafast computed tomography 
(g-10) and nuclear magnetic resonance imaging (I l-13), 
appear to have good sensitivity and specificity for detection 
of graft patency. Computed tomography as an edge in the 
number of grafts visualized but the disadvantage of requiring 
intravenous contrast agent injection. Both techniques are 
expensive and visualize graft anatomy but not blood flow 
patterns. 
Direct ultrasound assessment of the coronary artery 
anatomy and bloodflow, previously believed to be impr?c- 
tical, is also being reported with increasing regularity (14- 
22). Transthoracic direct visualization of the left main and 
proximal coronary arteries i  now readily achieved with the 
use of new phased/annular array transducer designs (14,U). 
Intraoperative epicardial imaging of coronary artery lesions 
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(16.18) and measurement of coronary flow in native vessels 
and artery bypass grafts (17,19,21) during surgery and in the 
perioperative period with the use of implantable Doppler 
probes (20) have been reported. Further development of a 
practical noninvasive approach to evaluate the blood flow 
and anatomy of coronary arteries and bypass grafts, disease 
progression and the efficacy of pharmacologic and interven- 
tional therapies would be a milestone in the use of echccar- 
diography. 
Recent advances ia ech 
ow: the present study. 
issue of the Journal, Fusejima (22) reported on the first 
successful c inical measurements of coronary artery blood 
flow velocity with use of combined transthoracic two- 
dimensional nd pulsed Doppler echocardiography. The 
characteristic flow patterns from the left anterior descending 
coronary artery were described in normal subjects and in 
patients with coronary artery disease, cardiomyopathies and 
valvular heart disease. Also included were I4 patients with 
an aortocoronary b pass graft o the left anterior descending 
artery. In the current issue of the Journal, Fusejima nd his 
colleagues (23) report on their experience inmeasurement of 
blood flow velocity in saphenous vein bypass grafts and 
internal mammary artery grafts and the resultant flow pat- 
terns proximal and distal to the anastomoses in the recipient 
left anterior descending artery. The study was uofo~~~ately 
restricted to this artery; adequate images and flow signals 
could not be obtained from the grafts or the artery in 
approximately 20% and 30% of patients, respectively. Wider 
clinical application of duplex Doppler imaging will require 
development of expertise in imaging other vessel and graft 
sites and improving the yield at each site. 
Distinct patterns of systolic and diastolic flow were seen 
for patent saphenous vein and internal mammary artery 
grafts; these patterns correlated well with previous intra- 
operative flow pattern studies and with current knowledge of
the fluid dynamics of the two types of grafts (19-21). Loss of 
the classic “to and fro” flow pattern between the stenosis 
and the anastomosis and the presence oflow velocity flow in 
the recipient vessel correlated with internal mammary artery 
occlusion in the one such patient studied. Therefore, even 
qualitative patterns obtained by the duplex Doppler tech- 
nique may have potential c inical utility in the evaluation of
graft flow, particularly if serial studies are available. Serial 
study reproducibility remains to be demonstrated. 
The use of duplex Doppler echocardiography permitted 
estimation of the Doppler angle for quantitative measure- 
ment of blood flow velocity. The major limitation of the 
technique lies in the estimate of the Doppler incident angle 
for absolute measurement of graft flow velocity. The re- 
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implemented cautiously 
ries today. As newer i
widespread, quantitative noninvasive measurement of by- 
coronary artery blood Row will have increas- 
ing research and clinical relevance. 
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